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(54) OPTICAL DISK DRIVE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an optical disk 
from becoming useless even when a battery runs out 
while write tracking. 

SOLUTION: In an optical disk drive device supplied with 
power from the battery and recording the data by 
irradiating a light spot on a reserved track on an optical 
disk 1. the device is provided with a source voltage 
monitor circuit 10 watching a voltage supplied from the 
battery, and a CPU 7 calculates a recording operable 
time based on the watched voltage, and prohibits 
recording operation when a recording time exceeds the 
recording operable time when the track is reserved. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical disk drive equipment which characterizes by to have established a supply- voltage 
monitor means supervise the electrical potential difference supplied by said dc-battery in the optical disk 
drive equipment which current supply is a dc-battery, and irradiates an optical spot and records data on 
the truck which an optical disk reserved, a means compute a record uptime based on the electrical 
potential difference supervised by this means, and a means forbid record actuation when chart lasting 
time exceeds said record uptime at the time of truck reservation. 

[Claim 2] In the optical disk drive equipment which current supply is a dc-battery, and irradiates an 
optical spot and records data on the truck which the optical disk reserved A supply voltage monitor 
means to supervise the electrical potential difference supplied by said dc-battery. An operating-time 
storage means to memorize the operating time based on the electrical potential difference supervised by 
this means. Optical disk drive equipment characterized by establishing a means to compute a record 
uptime based on the operating time memorized by this means, and a means to forbid record actuation 
when chart lasting time exceeds said record uptime at the time of truck reservation. 
[Claim 3] In the optical disk drive equipment which current supply is a dc-battery, and irradiates an 
optical spot and records data on the truck which the optical disk reserved A supply voltage monitor 
means to supervise the electrical potential difference supplied by said dc-battery. The timer means to 
which interruption is applied for every predetermined time, and a means to memorize the electrical 
potential difference by this means supervised by said supply voltage monitor means for every 
interruption, A means to ask for the rate of the change of potential based on two or more electrical 
potential differences memorized by this means. Optical disk drive equipment characterized by 
establishing a means to compute a record uptime based on the rate of the change of potential called for 
by this means, and a means to forbid record actuation when chart lasting time exceeds said record 
uptime at the time of truck reservation. 

[Claim 4] In the optical disk drive equipment which current supply is a dc-battery, and irradiates an 
optical spot and records data on the truck which the optical disk reserved When a supply voltage 
monitor means to supervise the electrical potential difference supplied by said dc-battery, and the 
electrical potential difference currently supervised with said supply voltage monitor means during truck 
record tum into a predetermined electrical potential difference near the record* actuation impossible 
electrical potential difference. Optical disk drive equipment characterized by estabhshing a means to 
interrupt truck record actuation and to update PMA. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optical disk drive equipments which irradiate an optical 
spot and record data on the truck which the optical disk reserved, such as a CD-E drive and a CD-R 
drive, 
[0002] 

[Description of the Prior Art] Conventionally, two voltage levels, a high order and low order, were 
prepared as supply voltage monitor level, when supply voltage fell rather than an upper level, the current 
supply source to writing/erasion current drive circuit was suspended, and when it fell from a lower level 
further, there was a power-source monitor (for example, refer to JP,5-22983,B) which stops all electric 
power supplies. 

[0003] In addition, the diagram of the discharge property which shows the charging time value of a cell 
and the relation of cell voltage in drawing 13 is shown. As shown in this diagram, it is clear that the cell 
voltage V, such as an alkaline manganese cell, falls gradually with a charging time value. 
[0004] 

[Problem(s) to be Solved by the Invention] There are many requests which enable it to also build optical 
disk drive equipments, such as a CD-E drive which is the CD-R drive and erasable optical disk unit 
which are an added type light disk drive of a postscript, in the personal computer which can be carried. 
[0005] In this case, although the current supply to optical disk drive equipment will use a cell, the 
following problems will be produced when actuation of a drive will become unstable by whenever 
[ exhausting / a cell ] if optical disk drive equipment is driven by the cell, and it will be in such a 
condition especially into a data light. 

[0006] Generally, tiie following procedure is performing the writing of the data to the optical disk m 
optical disk drive equipments, such as CD-R / CD-E drive. 

1 . Reserve Data Length of Truck Which it is Going to Write m (Reserve Truck). 

2. Record the Reservation Information on PMA (Light PMA). 

3. Record Data on the Reserved Truck (Light Truck). 

Such write-in processing is called the reserve trailer crowded method processing. 

[0007] Above PMA is a program memory area, it consists of 1000 blocks and the following three 

information is recorded. 

1 . Starting Time and Stop Time Amount 2. Disk Eye DIN TIKESHON of Number of Truck, and Its 
Truck (Option) 

3. Skip / ANSUKIPPU Information [0008] And such information must write the same value in 
continuous 5 blocks repeatedly, and there is the need of writing in continuous 10 blocks at once, further 
at the time of the writing. 

[0009] Drawing 14 is drawing showing a format of PMA of an optical disk. With optical disk drive 
equipments, such as CD-R / CD-E drive, when performing light actuation to the inserted optical disk, 
and discharging an optical disk at least, the starting time of a truck and stop time amount which carried 
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out the light, and the information written in the PMA field on an optical disk must be in agreement. 
[0010] When the power source supplied to a drive falls all over the light truck behind Light PMA, it 
stops being able to carry out a light truck correctly, and may have to stop however, having to intermpt a 
light truck. Since the logical conflict from which the truck information currently written in PMA and 
actual truck length differ arises when a light truck is interrupted, it will become impossible to lead the 
data of the truck. 

[001 1] Then, when supply voltage fell rather than an upper level, after suspending the current supply 
source to writing/erasion current drive circuit like the power-source monitor mentioned above, the 
logical conflict mentioned above was produced and there was a problem of data playback becoming 
impossible. 

[0012] It aims at this invention being made in view of the above-mentioned point, and making it an 

optical disk not become unusable, even if it raises a cell piece all over a light truck. 

[0013] 

[Means for Solving the Problem] In the optical disk drive equipment which current supply is a dc- 
battery, and irradiates an optical spot and records data on the truck which the optical disk reserved in 
order that this invention may attain the above-mentioned purpose A supply voltage monitor means to 
supervise the electrical potential difference supplied by the above-mentioned dc-battery, a means to 
compute a record uptime based on the electrical potential difference supervised by the means, and a 
means to forbid record actuation when chart lasting time exceeds the above-mentioned record uptime at 
the time of truck reservation are established. 

[0014] Moreover, it sets to the optical disk drive equipment which current supply is a dc-battery, and 
irradiates an optical spot and records data on the truck which the optical disk reserved. A supply voltage 
monitor means to supervise the electrical potential difference supplied by the above-mentioned dc- 
battery, An operating-time storage means to memorize the operating time based on the electrical 
potential difference supervised by the means. It is good to establish a means to compute a record uptime 
based on the operating time memorized by the means, and a means to forbid record actuation when chart 
lasting time exceeds the above-mentioned record uptime at the time of truck reservation. 
[0015] Furthermore, it sets to the optical disk drive equipment which current supply is a dc-battery, and 
irradiates an optical spot and records data on the truck which the optical disk reserved. A supply voltage 
monitor means to supervise the electrical potential difference supplied by the above-mentioned dc- 
battery. The timer means to which interruption is applied for every predetermined time, and a means to 
memorize the electrical potential difference by the means supervised by said supply voltage monitor 
means for every interruption, A means to ask for the rate of the change of potential based on two or 
more electrical potential differences memorized by the means, It is good to establish a means to compute 
a record uptime based on the rate of the change of potential called for by the means, and a means to 
forbid record actuation when chart lasting time exceeds the above-mentioned record uptime at the time 
of truck reservation. 

[0016] It is good to establish the means current supply is a dc-battery further again, interrupts truck 
record actuation when a supply-voltage monitor means supervise the electrical potential difference 
supplied by the above-mentioned dc-battery in the optical disk drive equipment which irradiates an 
optical spot and records data on the truck which an optical disk reserved, and the electrical potential 
difference which are supervising with the above-mentioned supply- voltage monitor means during truck 
record tum into the predetermined electrical potential difference near the record actuation impossible 
electrical potential difference, and update PMA. 

[0017] Since according to the optical disk drive equipment of claim 1 of this invention a dc-battery (cell) 
piece is judged and a light truck is stopped before carrying out a light truck, it can prevent beforehand 
that the electrical potential difference of the dc-battery which is a foreign voltage source of supply falls 
all over a light truck, normal light actuation becomes impossible, and an optical disk becomes unusable. 
Moreover, if an error is returned to a host in case light actuation is forbidden, it can tell that the dc- 
battery is exhausted to a user. 

[0018] Moreover, since according to the optical disk drive equipment of claim 2 of this invention a dc- 
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battery piece can be correctly judged before grasping correctly time amount until light actuation 
becomes impossible based on the operating time of since supply voltage begins to descend and carrying 
out a light truck, it can prevent beforehand that the electrical potential difference of the dc-battery which 
is a foreign voltage source of supply falls all over a light truck, normal light actuation becomes 
impossible, and an optical disk becomes unusable. Moreover, if an error is returned to a host in case 
light actuation is forbidden, it can tell that the dc-battery is exhausted to a user. 
[00 19] Furthermore, since it asks for the rate of change of supply voltage according to the optical disk 
drive equipment of claim 3 of this invention Since a dc-battery piece can be judged before grasping 
correctly time amount until light actuation becomes impossible and carrying out a light truck, even if the 
discharge property of a dc-battery changes nonlinear It can prevent beforehand that the electrical 
potential difference of the dc-battery which is a foreign voltage source of supply falls all over a light 
truck, normal light actuation becomes impossible, and an optical disk becomes unusable. Moreover, if 
an error is returned to a host in case light actuation is forbidden, it can tell that the dc-battery is 
exhausted to a user. 

[0020] Since according to the optical disk drive equipment of claim 4 of this invention light actuation is 
interrupted, PMA is overwritten and the information at the time of [ that ] being interrupted is updated 
further again before supervising supply voltage and stopping always being able to carry out the light of 
it It can prevent beforehand that can make in agreement the truck information in PMA, and actual truck 
length, the electrical potential difference of the dc-battery which is a foreign voltage source of supply 
falls all over a light truck, normal light actuation becomes impossible, and an optical disk becomes 
unusable. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is concretely 
explained based on a drawing. Drawing 1 is the block diagram showing the outline configuration of the 
optical disk drive equipment which is 1 operation gestalt of this invention. Drawing 2 is drawing 
showing the example of 1 configuration of the supply voltage supervisory circuit shown in drawing 1 . 
[0022] This optical disk drive equipment carries out the rotation drive of the optical disks 1, such as CD- 
R and CD-E, with a spindle motor 2, as shown in drawing 1 . The roll control system 3 is controUing 
rotation of a spindle motor 2, and it is controlling so that an optical disk 1 rotates with a fixed linear 
velocity. 

[0023] In drawing 1 , an optical pickup 4 builds in the semiconductor laser which omitted illustration, 
optical system, a focal actuator, a truck actuator, a quadrisection photo detector, and a position sensor, 
and irradiates the spot of laser beam L on an optical disk 1. 

[0024] The signal detecting element 6 receives the reflected light fi-om an optical disk 1 by the optical 
pickup 4, generates a regenerative signal (RF signal) by adding the output of the pre amplifier through 
the pre amplifier which it is [ in the signal detecting element 6 ] the same, and omitted illustration, and 
outputs the generated signal to the drive controller (CPU) 7 through the demodulator circuit which 
similarly omitted illustration. 

[0025] Moreover, the reflected light detected by the optical pickup 4 generates a focal error signal (FE 
signal) by the focal control means which similarly omitted illustration through the pre amplifier which it 
is [ in the signal detecting element 6 ] the same, and omitted illustration, and is generating the truck error 
signal (TE signal) within the truck control means which omitted illustration still the more nearly same. 
[0026] And the above-mentioned FE signal and TE signal are outputted to the actuator control system 5, 
and the actuator control system 5 controls the focal actuator in an optical pickup 4, and a truck actuator 
using the FE signal and TE signal. The laser drive circuit 9 controls the semiconductor laser in the 
above-mentioned optical pickup 4. 

[0027] The reserve trailer crowded method processing in this optical disk drive equipment once 
memorizes the information on the reserve truck command published firom an initiator through an 
external interface in memory 8. Then, issue of a light PMA command records the PMA information 
memorized by memory 8 on an optical disk 1. Furthermore, data are recorded on the truck specified by 
the light truck command, and a series of data-logging processing actuation is completed. 
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[0028] Namely, the current supply of this optical disk drive equipment is a dc-battery. It is what 
irradiates an optical spot and records data on the truck which the optical disk 1 reserved. A means by 
which have the supply voltage supervisory circuit 10 which supervises the electrical potential difference 
supplied by the dc-battery, and CPU7 computes a record uptime based on the electrical potential 
difference supervised by the supply voltage supervisory circuit 10, When chart lasting time exceeds the 
above-mentioned record uptime at the time of truck reservation, the function of a means to forbid record 
actuation is achieved. 

[0029] This optical disk drive equipment enables it to recognize the supply voltage of the drive by the 
dc-battery (cell) by CPU7 by the supply voltage supervisory circuit 10. The concrete example of a 
configuration of the supply voltage supervisory circuit 10 is shown in drawing 2 . 
[0030] Next, the processing at the time of the reserve truck in this optical disk drive equipment is 
explained. Drawing 3 is the diagram showing the relation of the supply voltage and the drive operating 
time in the optical disk drive equipment shown in drawing 1 . Drawing 4 is a flow chart which shows the 
processing at the time of the reserve truck in the optical disk drive equipment shown in drawing 1 . 
[0031] First, if a reserve truck command is published through an extemal interface from a host at the 
time of truck reservation, CPU7 will check current supply voltage value: VO by the supply voltage 
supervisory circuit 10. 

[0032] Moreover, the record uptime which can record data continuously from current supply-vohage 
value: VO: Compute Twe. For example, the record uptime which is the residual time to the electrical 
potential difference to which the amount of consumption of the cell after Vsupply-voltage value:0 can 
be predicted, and light actuation becomes impossible since the power consumption of a drive is easily 
understood when electrical-potential-difference value:Vth to which light actuation becomes impossible: 
Twe is computable. 

[0033] Furthermore, data light time amount which can be found from the amount of reserve of a truck 
(chart lasting time): Calculate Twr. For example, if the truck length which reserved is 4500 blocks, chart 
lasting time will be set to 4500/75=60sec. 

[0034] And record uptime:Twe and chart lasting time: Since a cell piece is raised all over a light truck at 
the time of Twe<Twr when Twr is compared and chart lasting time exceeds a record uptime namely, 
forbid the record actuation to an optical disk 1 . 

[0035] Next, other operation gestalten of this invention are explained. Drawing 5 is the block diagram 
showing the outline configuration of the optical disk drive equipment which is other operation gestalten 
of this invention, and gives the same sign to the part which is common in drawing 1 , This optical disk 
drive equipment is equipped with the nonvolatile memory (EEPROM) 1 1 rewritable on the electric 
target which can access CPU7. 

[0036] Namely, the current supply of this optical disk drive equipment is a dc-battery. The supply 
voltage supervisory circuit 10 which supervises the electrical potential difference which irradiates an 
optical spot, records data on the truck which the optical disk 1 reserved, and is supplied to it by the dc- 
battery. It has the nonvolatile memory 1 1 which is an operating-time storage means to memorize the 
operating time based on the electrical potential difference supervised by the supply voltage supervisory 
circuit 10. The function of a means by which CPU7 computes a record uptime based on the operating 
time memorized by nonvolatile memory 11, and a means to forbid record actuation when chart lasting 
time exceeds the above-mentioned record uptime at the time of truck reservation is achieved. 
[0037] Next, the processing at the time of the reserve truck in this optical disk drive equipment is 
explained. Drawing 6 is the diagram showing the relation of the supply voltage and the drive operating 
time in the optical disk drive equipment shown in drawing 5 . Drawing 7 is a flow chart which shows the 
processing at the time of the reserve truck in the optical disk drive equipment shown in drawing 5 . 
[0038] First, an electrical-potential-difference value with the supply voltage supplied to a drive: If VO is 
exceeded, CPU7 recognizes it, measures the operating time automatically, and memorize operating- 
time:Ta of a drive to nonvolatile memory 1 1 with the predetermined time interval. And the record 
uptime to the electrical potential difference to which the amount of consumption of the cell after VO can 
be predicted, and light actuation becomes impossible since electrical-potential-difference value:Vth to 
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which record actuation becomes impossible, then the power consumption of a drive are understood 
easily for example,: Twl is computable. 

[0039] Moreover, if a reserve truck command is published from an initiator through an external interface 
at a certain time, CPU7 will go the contents of nonvolatile memory 1 1 to reading, will recognize the 
operating time of the drive to current, and will compute the time amount which can record data 
continuously. For example, the record uptime: If Twe, it can ask by Twe=Twl-Ta. 
[0040] Furthermore, data light time amount which can be found from the amount of reserve of a truck 
(chart lasting time): Calculate Twr. For example, if the truck length which reserved is 4500 blocks, chart 
lasting time will be set to 4500/75=60sec. 

[0041] And record uptime:Twe and chart lasting time: Since a cell piece is raised all over a light truck at 
the time of Twe<Twr when Twr is compared and chart lasting time exceeds a record uptime namely, 
forbid the record actuation to an optical disk 1. Then, if a cell is charged and the electrical-potential- 
difference value exceeds VO, CPU7 will clear the contents of nonvolatile memory 1 1, and will retum 
them to an initial state. 

[0042] Next, the operation gestalt of further others of this invention is explained. Drawin g 8 is the block 
diagram showing the outline configuration of the optical disk drive equipment which is the operation 
gestalt of further others of this invention, and gives the same sign to the part which is common in 
drawing 1 and drawing 5 . This optical disk drive equipment is equipped with the timer circuit 12 which 
applies interruption to CPU7. 

[0043] Namely, the current supply of this optical disk drive equipment is a dc-battery. The supply 
voltage supervisory circuit 10 which supervises the electrical potential difference which irradiates an 
optical spot, records data on the truck which the optical disk 1 reserved, and is supplied to it by the dc- 
battery, It has the nonvolatile memory 1 1 which is a means to memorize the electrical potential 
difference by the timer circuit 12 to which interruption is applied for every predetermined time, and its 
timer circuit 12 supervised by the supply voltage supervisory circuit 10 for every interruption. A means 
by which CPU7 asks for the rate of the change of potential based on two or more electrical potential 
differences memorized by nonvolatile memory 11, The function of a means to compute a record uptime 
based on the rate of the change of potential called for by the means, and a means to forbid record 
actuation when chart lasting time exceeds the above-mentioned record uptime at the time of truck 
reservation is achieved. 

[0044] Next, the processing at the time of the truck reserve in this optical disk drive equipment is 
explained. Drawing 9 is the diagram showing the relation of the supply voltage and the drive operating 
time in the optical disk drive equipment shown in drawing 8 . Drawing 10 is a flow chart which shows 
the processing at the time of the reserve truck in the optical disk drive equipment shown in drawing 8 . 
[0045] First, the monitor of the electrical potential difference supplied to a drive is always carried out by 
the supply voltage supervisory circuit 10, and he is trying for CPU7 to read the electrical-potential- 
difference value which carried out the monitor. A timer circuit 12 applies interruption to CPU7 by a 
certain time interval :Ttim, and CPU7 reads the electrical-potential-difference value detected by interrupt 
processing from the timer circuit 12 in the supply voltage supervisory circuit 10, and it memorizes the 
value to nonvolatile memory 11. 

[0046] And when a reserve truck command is published from an initiator through an extemal interface at 
a certain time and the electrical-potential:difference values VI and V2 are memorized by nonvolatile 
memory 11, CPU7 recognizes current supply voltage value: V3, then, goes the electrical-potential- 
difference values VI and V2 of nonvolatile memory 1 1 to reading, and calculates rate-of-change:dV2= 
(Vl-V2)/Ttim of supply voltage. 

[0047] Moreover, electrical-potential-difference value:Vth and current supply-voltage value:V3 and rate 
of change to which record actuation becomes impossible: Compute the time amount which can record 
data continuously based on dV. That is, record uptime:Twe= (V3-Vth)/dV2 is computed. Furthermore, 
data light time amount which can be found from the amount of reserve of a truck (chart lasting time): 
Calculate Twr. For example, if the truck length which reserved is 4500 blocks, chart lasting time will be 
set to 4500/75=60sec. 
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[0048] And record uptinie:Twe and chart lasting time: Since a cell piece is raised all over a light truck at 
the time of Twe<Twr when Twr is compared and chart lasting time exceeds a record uptime namely, 
forbid the record actuation to an optical disk 1. Then, if a cell is charged and the electrical-potential- 
difference value exceeds VO, CPU7 will clear the contents of nonvolatile memory 11, and will return 
them to an initial state, 

[0049] Next, the operation gestalt of further others of this invention is explained. Although the 
configuration of this optical disk drive equipment is the same as the optical disk drive equipment shown 
in drawing 1 , those functions differ. 

[0050] Namely, the current supply of this optical disk drive equipment is a dc-battery. It is what 
irradiates an optical spot and records data on the truck which tiie optical disk 1 reserved. When the 
electrical potential difference which has the supply voltage supervisory circuit 10 which supervises the 
electrical potential difference supplied by the dc-battery, and CPU7 is supervising by the supply voltage 
supervisory circuit 10 during truck record tums into a predetermined electrical potential difference near 
the record actuation impossible electrical potential difference, Truck record actuation is interrupted and 
the function of a means to update PMA is achieved. 

[0051] Next, the processing at the time of the truck record in this optical disk drive equipment is 
explained. Drawing 1 1 is the diagram showing the relation of the supply voltage and the drive operating 
time in the optical disk drive equipment which is other operation gestalten of this invention further 
again. Drawing 12 is a flow chart which shows the processing at the time of the light truck in the optical 
disk drive equipment which is other operation gestalten of this invention further again. 
[0052] The electrical potential difference supplied to a drive is always carrying out the monitor of this 
optical disk drive equipment by the supply voltage circuit 10, and he is trying to read that electrical- 
potential-difference value that carried out the monitor by CPU7 like above-mentioned equipment. First, 
if a command is published by the reserve trailer crowded method processing jfrom an initiator through an 
external interface at a certain time, according to it, CPU? will perform light truck actuation with Light 
PMA. 

[0053] And the electrical-potential-difference value to which it becomes impossible during light truck 
actuation to light operate the electrical potential difference which CPU? recognizes through the supply- 
voltage supervisory circuit 10: When only predetermined value:alpha becomes a high electrical- 
potential-difference value from Vth, CPU? interrupts light truck actuation, and rewrites and updates 
PMA by the stop time amount written in to current. 
[0054] 

[Effect of the Invention] Even if it raises a cell piece all over a light truck, an optical disk can be 
prevented from becoming unusable according to the optical disk drive equipment by this invention as 
explained above. 



[Translation done.] 
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